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Abstract 
In order to improve the design efficiency of aerial work truck subframe, on the analysis of geometric features of 
aerial work truck subframe, the parametric modeling process for aerial work truck subframe was proposed, and the 
rapid design prototype system for aerial work truck subframe based on UG Secondary development platform and VC 
6.0 compiled environment was developed. Finally, the correctness and effectiveness of the system are verified by an 
application. 
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1. Introduction 
As a kind of special purpose vehicles, aerial work truck was often designed based on the II chassis of 
common vehicle which installs the necessary devices. As a key component of aerial work truck, the 
subframe plays a crucial role in the modification process. Therefore, realizing the rapid design of 
subframe will have extremely vital significance to improve the design efficiency of aerial work truck, 
shorten production cycle. 
Currently, the design of aerial work truck subframe mainly relies on the personnel experience of 
engineering technicians. Different models need different design, which have to spend a lot of time and 
energy, that runs counter to the modern design concept [1-2]. On the other hand, the kinematic and 
dynamic simulation analysis of subframe needs a lot of the three-dimensional solid model. Thus, how to 
set up three-dimensional solid models for different types effectively is the key technology to realize the 
rapid design of subframe. The parametric modeling technology mainly use the way by changing the 
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parameters of the parts to drive model geometry information changed, and then realize the rapid design of 
the 3D model. 
In this paper, parametric modeling technology is applied to the design of aerial work truck subframe. 
The modeling process based on parametric modeling technology was proposed, and the prototype system 
was developed. 
2. Parametric Modeling Technology 
UG (Unigraphics NX) is a high-end software product for engineering solutions produced by EDS, 
American, which set CAD/CAE/CAM at an organic whole[3-4].Parametric modeling technology means 
users can set up a group of parameters and constraints to define the geometric shape of the model, the 
relation between these parameters and constraints are clear. When parameters and constraints of a model 
changed, the geometry will be rebuilt correspondingly. Parameterized models have to reflect the 
topological structure of geometry, for the same series components, they usually have the fixed topological 
structure. Generally, the parameters are changed to make the shape of the model rebuilt. Now, parametric 
modeling module has become necessary in many CAD systems [5-6], whether can realize the parametric 
modeling function or not has become the performance criterion to measure a CAD system. 
3. The analysis of subframe for parametric modeling 
3.1. Modeling parameters analysis 
The aerial work truck subframe consists of double-longerons, former fixed leg, latter fixed leg, housing 
ring, rotary table and reinforcing rib etc [7]. The former fixed leg and the latter fixed leg are jointed with 
the double-longerons together by welded connection and symmetrical layout, and the housing ring is also 
fixed between the double-longerons by the same way, on which install the rotary table. 
The cross-section shape of the most subframes is the grooved shape. In the engineering application, in 
order to enhance the anti-bending strength and anti-torsion ability, the grooved shape cross-section usually 
be closed with steel plate, as shown in figure 1. 
Usually, the subframe will sustain tremendous load during the aerial work truck works. To avoid the 
stress concentration on the main frame which caused by the sudden change of the stiffness of the 
subframe, the front shape adopts a gradual transition structure. Often, we use three types: triangular shape, 
U shape and L shape, this paper use the first type, α means the angle between the former fixed leg and the 
double-longerons, as shown in figure 2. Housing ring is a cylinder structure, which decided by the 
parameters inner diameter external diameter and height. Reinforcing rib, right triangle structure, is 
decided by two right-angled edges and thickness. 
           
Fig.1. Groove cross-section diagram                                  Fig.2. Triangular shape diagram 
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3.2. Parametric modeling procedure 
According to above-mentioned analysis, we can get the conclusion that the aerial work truck subframe 
is made up of many features, among which the geometric constraint and the topological relations are clear. 
Based on the geometric constraints and topological relationships among the features, the wizard-based 
parametric design method is put forward, as shown in figure 3. 
 
Fig.3. Parametric modeling process 
4. System implement 
There are two ways, which are editing the system menu itself and writing user’s own menu, to make 
menu using UG/Open MenuScript. In this paper, we use the second one. Write menu files with script 
language, and then define response behavior using ACTION [8-9], last set environment variables. Now 
the user menu will be loaded into the menu bar of UG when starting up, as shown in figure 4. 
Usually, most man-machine interfaces are developed using the tool UIStyler provided by UG itself. 
But there are many disadvantages for UIStyler compared with the currently popular tool for windows 
application development. In order to use MFC resources more effectively, we develop man-machine 
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interface using VC 6.0 development environment [10]. Though more difficult compared with UIStyler, we 
could get more humanistic interface and the access to database. Man-machine interface for double-
longerons is shown as figure 5. 
           
Fig.4. User menu                                             Fig.5. Man-machine interface for double longerons 
According to the parametric modeling process shown as in figure 4, the GRIP code in the GRADE 
environment provided by UG itself is put forward, as shown in figure 6. 
Finally, the application framework was implemented with VC 6.0 and the 3D model of the subframe 
can be modeled as shown in figure 7. 
      
Fig.6. Program segment of GRIP code                             Fig.7. 3D model generated by the proposed system 
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5. Conclusions and future work 
In order to realize the rapid design of aerial work truck subframe, this paper puts forward the wizard-
based parametric modeling method and develops the prototype system based on UG development 
platform and VC 6.0 compile environment. The example shows that the system can significantly improve 
the design efficiency of the subframe, shorten the design cycle and provide 3D model for the follow-up 
simulation analysis. 
In the next phase, realizing the parametric modeling of the whole aerial work truck is the focus of our 
research. 
Acknowledgements 
The support of National Natural Science Foundation of China (No. 51005231), National Science 
Foundation for Post-doctoral Scientists of China (No. 20100471408) in carrying out this research is 
gratefully acknowledged. 
References 
[1] Dai qing-hui. The concept of advanced design technology. Water Conservancy & Electric Machinery 2003; 25: 51-54. 
[2] Zhong yan-xiu. Rapid response engineering and rapid product design strategy. Machine Design and Research 1999; 1: 9-12. 
[3] Wu jia-zhou, Wu Bo, Yang shu-zi. Secondary development of UG. Machine Tool & Hydraulics 2001; 5: 89-91. 
[4] Hu xin-lei, Shi Zhong-xiu, Deng Jie. Research on synthetical development of UG/OPEN. Modern Computer 2008; 3: 136-
138. 
[5] Lin Feng, Lu qing-ping, Yan yong-nian. Establish mechanical products CAD system using the parametric technology. China 
Mechanical Engineering 1995; 5: 31-33. 
[6] Qi cong-qian, Cui qong-yao. Design method based on parametric technology. Machine Design and Research 2002; 18: 13-15. 
[7] Si jing-ping. The design and analysis of subframe of special automobile. Highways & Transportation in Inner Mongolia. 
1997; 1: 28-29. 
[8] Zhang ying-zhong, Luo xiao-fang. Development of parametric standard parts library based on UG/Open API technology. 
Computer Engineering 2003; 29: 180-181. 
[9] Chen zu-hui, Hou Zhong-bin, Wu zhan-yang. Research about How to Use MFC in the Second Development of UG. Machine 
Tool & Hydraulics 2006; 5: 181-183,186. 
[10] Fan xiao-liang, Wang Chuan. Research and application of database system based on UG/OPEN and MFC. Mechanical 
Engineer 2010; 8: 45-46. 
